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coal-tar products, the noblest spirit would not 
have saved us from destruction. 

When the Germans introduced the use of poison¬ 
ous gases into warfare, immediate steps were 
taken by our military authorities to provide the 
troops with means of protection from them, and 
action was taken later to organise offensive as 
well as defensive measures. The matter was put 
into the hands of men of science, with the result 
that our gas attacks became more effective than 
those of our enemies. Sir Douglas Haig said in 
his despatch at the end of 1916 : “The Army owes 
its thanks to the chemists, physiologists, and 
physicists of the highest rank, who devoted their 
energies to enabling us to surpass the enemy in 
the use of a means of warfare which took the 
civilised world by surprise.” 

Science has been successfully called into service 
in many other directions. The meteorological 
establishments of the various countries involved in 
the war have done their utmost to provide greatly 
increased knowledge of the physics of the atmo¬ 
sphere for the immediate benefit of the armies. 
Both for naval and military operations, accurate 
forecasts have been much enhanced in value, and 
it has been of the highest importance to know the 
behaviour of the upper atmosphere for the informa¬ 
tion of the air services, and the condition of the 
surface atmosphere in relation to gun-sighting and 
range-finding. The organisation of the medical 
services for the prevention of disease, as well as the 
treatment of wounds, has been a veritable triumph. 
In consequence, the health of the Army has been 
better in the field than in peace-time, thanks to 
preventive inoculation, suitable food, and careful 
sanitation. Typhoid and paratyphoid fevers have 
been almost unknown, and tetanus has been under 
complete control. The most gratifying aspect of 
the whole war is that of the efficiency of the 
medical services. 

Now that the war is practically over, we must 
prepare to meet other problems. Peace brings 
with it difficulties to be overcome which rival in 
magnitude the task of completely vanquishing our 
enemies. Problems will arise in connection with 
the health and physique of the nation which will 
tax the resources of the country’s medical services 
to their utmost limit. The clash of arms will be 
succeeded by an equally strenuous industrial com¬ 
petition, and the reconstruction of the appalling 
devastation will call for all the resources of men 
of science and qualified administrators. We are 
faced with the necessity for better organisation 
of science and industry, and more efficient methods 
of production, if we are to maintain not only our 
position in tne markets of the world, but also our 
ability to meet the vast expenditure which the war 
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has entailed. It is the duty of men of science to 
exert themselves to the utmost to secure due 
recognition and participation of science in the 
gigantic problems of national and international 
readjustment with which we are now confronted. 
In the United States every natural resource, every 
industry, and every ounce of their great 
power in money and in men has been made avail¬ 
able for the national service for the certain com¬ 
mercial needs of peace no less than for the pur¬ 
poses of war. It is essential for us to make like 
efforts if we are to secure improvements in the 
industrial and commercial methods of pre-war 
days. 

Will our people be true to the responsibility 
placed upon it for the future? If so, it must look 
to knowledge for its support, and not let itself be 
cajoled by the platitudes and promises of party 
politicians. Democracy has hitherto permitted 
itself to be swayed by eloquence, and has elected 
to be governed by men of words rather than by 
men of knowledge and action. The consequence 
is that men are entrusted with power, not because 
of any fitness they have shown for the offices they 
occupy, but because of their political influence or 
friendships. Scientific and technical experts have 
been used, but only as hewers of wood and 
drawers of water, while the administrative control 
has usually been in the hands of officials with no 
special qualifications for their directorships. 

Much remains to be done by the State and in 
the city before science and other knowledge are 
given their full opportunities for increase and 
service. In originality and capacity of adapting 
means to ends, the British people is equal to 
any other in the world, but its attitude towards 
science is mostly indifferent, and the progress 
made is nothing compared with what would have 
been achieved under more stimulating conditions. 
When a new spirit prevails there will be no end 
to the rich gifts which science will pour into the 
lap of the human race. Then, if men are worthy 
of the fruits showered upon them, there will be 
an end of the night of weeping, and the advent 
of the morn of song which is our highest heritage. 
Let us do what we can to hasten the coming of 
this time, when men shall stretch out their hands 
to one another and encircle the world. 


SCIENTIFIC UTILISATION OF COAL. 
Coal and its Scientific Uses. By Prof. William A. 
Bone. Pp. xv+ 491. (London: Longmans, 

Green, and Co., 1918.) Price 21s. net. 

HIS volume, the latest addition to the already 
vast literature on that protean subject, Coal, 
is one of particular interest, as it is written from 
a somewhat novel point of view, the significance of 
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•which is scarcely conveyed by the title selected for 
it; it might have been more appropriately entitled 
“The Practical Uses of Coal Scientifically Con¬ 
sidered,” for the author reviews in it the technical 
applications of coal, whilst, to use his own words, 
he has “consistently endeavoured throughout to 
give due prominence to the underlying scientific 
principles. ” It need scarcely be said that the work 
is extremely well done, as might, indeed, be ex¬ 
pected from the high reputation that the author 
has deservedly won in this particular field of 
labour. Necessarily it contains no really new 
matter, but gives a clear, accurate, and concise 
summary of the present state of knowledge re¬ 
garding the nature and chemical composition of 
coal, the various changes that it undergoes on 
heating, and more especially the phenomena asso¬ 
ciated with its combustion. The use of coal as 
the source of a wide range of chemical compounds, 
which form the basis of a vast number of dyes 
and drugs, is barely touched upon, the author’s 
attention being" mainly concentrated upon coal as 
a source of energy; it is scarcely necessary to add 
that the utilisation of the by-products that can 
be simultaneously obtained nevertheless receives 
due consideration, although the elaboration of 
these by-products is not followed beyond the 
earliest stages. 

The first third of the volume is taken up with 
an account of the chemical composition of coal in 
the light of modern research. Prof. Bone has made 
good use of the vast mass of material accumulated 
by previous workers on this subject; it is perhaps 
to be regretted that the work was completed just 
before the issue of the important monograph of 
Drs. Marie Stopes and Wheeler on this subject, so 
that Prof. Bone did not have the advantage of see¬ 
ing the most recent views of these writers. Upon 
the whole, however, Prof. Bone inclines to endorse 
the views already put forward by Dr. Wheeler in 
his previous work, whilst admitting that there still 
remain many obscure points that need to be 
cleared up. The brief summary of the present 
state of our knowledge on pp. 126 et seq. may be 
instanced as an excellent example of the author’s 
power of presenting a highly complex subject 
briefly and lucidly. The next few chapters are 
devoted to the principles underlying the combus¬ 
tion of coal and their applications to industrial 
and domestic heating, including the abatement of 
smoke. Next in order come the carbonisation of 
coal under various conditions, and the complete 
gasification of coal for the generation of producer- 
gas and water-gas. Finally, the important pro¬ 
blems of fuel economy in the manufacture of iron 
and steel, and those connected with the employment 
of coal for the production of power, are considered. 
The last chapter is one on surface combustion, 
which, interesting though it is, does not really fit 
in well with the general scheme of the book. 

In a work covering so wide a range, it is in¬ 
evitable that all sections cannot be treated as fully 
as each reader might desire, though it is only fair 
to point out that the author can scarcely be blamed 
for this; his difficulty would, indeed, be to com¬ 
press rather than to expand each portion. Thus 
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it may perhaps be suggested that not enough 
weight is laid upon direct firing by coal-dust, a 
method that ought to be capable of the fullest 
possible utilisation of the thermal energy of the 
fuel. The possibility of employing the explosive 
force of a mixture of finely divided coal and air 
in some form of explosion engine has already 
occupied seriously the attention of various in¬ 
ventors, and although the difficulties presented 
are very great, it would be very rash to consider 
the problem as insoluble. In this way it should be 
possible to utilise the whole of the mechanical 
energy developed by the combustion of coal, less, 
of course, the amount necessarily absorbed in 
pulverising the coal; if much less is lost in this 
way than in gasifying coal, the advantages pre¬ 
sented are obvious, and it might therefore fairly 
be suggested that Prof. Bone might have devoted 
a little more space to the problems affecting the 
combustion of coal-dust. 

One of the most valuable sections of the book is 
that relating to the possible economies attainable 
in the manufacture of steel; Prof. Bone is un¬ 
doubtedly right when he states that the reason why 
British ironmasters work on less economical lines 
in this respect than their Continental rivals is 
because most British ironworks were built at a 
much earlier date, before modern methods of steel 
manufacture had been devised, and that it takes 
time to remodel these older works and to bring 
them up to modern requirements. British iron¬ 
masters have always been fully alive to the need 
for fuel economy; in this cbnnection it is curious 
to note that Prof. Bone has overlooked the early 
experiments of Mr. Charles Cochrane upon drying 
the blast supplied to the blast-furnace; these long 
antedated Gayley’s work at Pittsburgh, which is 
fully discussed here. 

Taking the book as a whole, Prof. Bone may 
fairly be congratulated upon having produced a 
very valuable work upon a very difficult subject, 
a work which is likely to be of great assistance 
to every one of the vast army of the industrial 
users of coal, and to remain a standard work upon 
the subject for many years to^ come. H. L. 


CATALOGUE OF SCIENTIFIC PAPERS. 
Catalogue of Scientific Papers, Fourth Series 
(1884-1900). Compiled by the Royal Society of 
London. Vol. xvi., I—Marbut. Pp. vi + 

1054. (Cambridge : At the University Press, 
1918.) Price 5Z. 5s. net. 

E congratulate the Royal Society on the 
fourth volume of the Author Catalogue of 
the scientific papers published during the seven¬ 
teen years 1884-1900. The first volume (num¬ 
bered vol. xiii. of the catalogue), containing a 
list of papers by authors whose names begin with 
the letters A and B, was published in June, 1914; 
the second volume, with authors’ names from C 
to Fittig, in February, 1915; and the third volume 
(numbered vol. xv. of the catalogue), containing 
the author index to the end of H, in October, 
1916. The volume now issued carries the indexing 
as far as the name Marbut. It is no light matter 
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